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(57) Abstract 

5-Thia-co-substituted phenyl-prostaglandin E derivatives represented by general formula 0) wherein each symbol is as defined in the 
specification. Because of being capable of bonding strongly to PEG 2 receptors (in particular, the subtype EP 4 ), the compounds represented by 
general formula (I) are expected as useful in preventing and/or treating immunologic diseases, asthma, bone dysplasia, nerve cell death, lung 
failure, hepatopathy, acute hepatitis, nephritis, renal insufficiency, hypertension, myocardial ischemia, systemic inflammatory syndrome, 
ambustion pain, sepsis, hemophagous syndrome, macrophage activation syndrome, Still disease, Kawasaki disease, burn, systemic 
granulomatosis, ulcerative colitis, Crohn's disease, hypercytokinemia at dialysis, multiple organ failure, shock, etc. Moreover, these 
compounds participate in sleep disorders and platelet aggregation and, therefore, are expected as useful in preventing/treating these diseases. 
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5 R'li k Ka^->, C l~67MM^y, sfcttNR 6 R 7 i ( 

R 2 te, t^V, AD$*>£fc:ttp- COR 8 I R 8 {^ C1~4 7;W 

+ 7i^ffc}j7iZJl. (C1~4 7W) ) ^ztfrU 

U 

i ) 1 ~ 3m<D 



15 



20 



C 1 ~ 4 7 Jl/^M^v - C 1 - 4 7MJk 

C 2~4 7M-M^y-C 1 ~4 7JI/+Jk 

C 2~47^-M^y-C l~4 7MJk 

C 3~7y7D7Jl/=! : M4 : y-C 1 ~ 4 7)V*r)V, 

C3~7y^07W.(C l~4 7W;^y) -C 1-4 7MJK 

7xZM^y-Cl~4 7W, 

71^-C l~4 7W*+y-C 1~4 7M)K 

C 1 ~ 4 T;W^^-- C 1 —.4 7)V3-)V. 

C2~4 7J^W-Cl~4 7i^iK 
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C2~4 7Jl/^Jl/ft-Cl-4 7W> 
C 3~7y^D7MMt-C l~4 7MiK 
C3~7->^P7W (C 1 ~4T;U^jU^^-) -C1-4 7MJK 
7x-JW-Cl~4 7Jl/+Jk 2; fete 
5 7ii;hC 1 ~4 7MJW-C 1 ~'4 7MJV, 

ii) C l~47JWJU+y-C l~4 7JMr;W3«fc#C l~4 7J^k 

C l~4 7;^M+y-C 1 ~4 TJM^U&.ktfC 1-4 7JWW+ 
>\ 

C l~47MM+y-C 1 ~4 7MM.=ktfh Fa^y, 
10 C 1 ~4 7JV+M+y - C 1 ~4 7MJl/*i^ADy >, ■ 

C l~4 7iWf*-C 1-4 7W*J:VC 1-4 7WJK 

C 1 ~4 7;^JU3^- C 1 ~ 4 7;u^JWoJ;c/C l~4 7MM^y, 

C 1 ~ 4 7 J^Jl/f ^ - C 1 ~ 4 7 Jl/+Jl/*i^t F o^y, &fzl* 

c i~4 7MW-c i ~4 7;Mp;W3«fctf/\ny>. 

15 iii) A07MJK Jfdikh'o^y-Cl~4 7;Wk 
iv) Cl~4 7MJ^J:^tFD + y ; 

fciEU R 2 ^0-COR 8 STr&^±J-£r> 8 - 9 44«-fir£££3§:bT= ) 



25 



3. R'j^C 1 ~6(DT;i/Zi^->-efe^if3ic<DlBBl 1 B5«0'ft:'&4Sj. 



4. R'^NR'Rl ±T(DfB-5§tefi*<Z>$SB HBfc£HUj£i*«: 
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5. R 2 7^^VT&£Bft*©iGffl lIBR©fl?#*J. 

7. R 2 ^0-COR 8 I <3£sK R 8 teB&sfc©«&ffi ltB*£|3| 
-To ) "C*-*HI*Ol5H 1 fE«©fls£rtt. 

10 8. R 5 ^, i) l~3i@<D 

C 1 ~ 4 7MM^ y - C 1 ~ 4 7 MJK 
C 2~4 7J^;W4y-C l~4 7JWk 
C 2~4 7M-m->-C 1 ~4 7JWk 
C 3 — 7 yi?D7J^M^->- C 1 ~4 7)1^)1, 
. 15 C3~7y^n7M-;l/ (Cl~47MM+y) - Cl~47^Jk 
7x-M+y-Cl~47^k 
?3L-)\s-C l~47;V+M+y-C 1-4 7W, 
C l~4 7M;i^t-C l~4 7WJk 
C2~47Jl/»ft-Cl~4 7M;k 
20 C 2 ~ 4 7ik+r.Jk? t - C 1 ~ 4 7 j^Jk 

C 3 ~ 7 y ^ a 7;k+;v?t - C 1 ~ 4 7^*;k 

C3~7y^D7W (Cl~4 7M^ft) - C 1 ~ 4 7 )V^r)V. 

7x-Jkft-Cl~4 7;^Jk 

^ai^-C 1-4 7MW- C 1-4 7)V^)V 
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9 . R 6 **, ii) C 1 ~ 4 - C 1 ~'4 7M^<fctf C 1 ~ $ 

is , 

c i~47MM+y-c i ~4 TJWNodxtfA Dy>, 

C 1 ~ 4 TJ^;^^"- C 1 ~4 7;M^&<ktf C 1 ~ 4 TJWk 
C l~47JVWt-C l~4 7JW*itfC l~4 7MM+y, 
C 1 ~4 7;^;^^"- C 1 ~4 T;Wl/&ckL£t h'Q + y, £/cta 
10 C 1 - 4 T^+^t - C 1 ~4 T^l'iitf Any > 

10. R 5 t^\ iii) A07MMfctth Ho + y-C 1 ~4 7JWITII 

- 15 

11. R 5 ^, iv) Cl~47;WViD t fcy:hFD + ->-eit$tlT^§7x 

1 2. <fb-&#>^\ 

20 (1) (11a, 13 E. 15 a) - 9-^V-ll, 15-i?kKP + 

1 6 - (3 h-^->^?;U^3c-;i/) -1.7, 18, 19, 20-T 

h7y^-5-f7ynxh-i3-x>i, 

(2) (11a, 13 E, 15 a) -9-t^V-ll', 15-yhHo + 
y-16- (3-Xh+y^Wi-)W -17, 18, 19, 20-f 

25 h7/il'-5-f77'0Xh-13-I>i, 

(3) (11a, 13E, 15a) -9-^V-l l, 15-ykh'a + 
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y-16- (3-n-7°Dt:M^y^^7x-Jl/) -17, 18, 19/ 
2 0 -¥Y^J)V- 5 -f77'DX h- 1 3 -X>^, 

(4) (11a, 15o) -9-t^V-ll, 15-ytHo^->-16 
- (3 b^iy^^Jly j^^JD -17, 18, 19, 20-7^7/^ 

(5) (11a, 15 a, 1 3E)--9-*+V-l 1, 15-ytFo^ 
•>-16-^fJl/-16- (3 r-^y;*? Jl^xx;lO -17, 18, 
19, 2 0 -7- b^/JU- 5 ' -f-yiuT. V- 1 3 -X>B6, £7cte 

(6) (15 a, 1 3 E) - 9 -ttV - 1 5 - h H ->- 1 6 - (3 - 
10 * h*~>*?-)ly -17, 18, 19, 2 0 — r h z> J )V- 5 -f 

77°OT. I — 1 3 -X>M 

13. jb-£4^\ 

15 (1) (11a, 13 E, 15o) - 9-t^y-ll, 1 5-yt h*D + 
y-16 - (3-^b^yyfjl'7i-^) -17, 18, 19, 20-f 
h^y;u- 5 -^77°D^h - 1 3 -X>^ • ^^JUXfik 

(2) (11a, 13 E, 15 a) -9-^V-ll, 15-ytHD^p 
y-16 - (3-^h^y^7xrjW -17, 18, 19, 20-r 

20 h?S)V- 5 - Wax h- 1 3 -Xyg? • i T JH7fik 

(3) (11a, 13E, 15o) - 9-^*7-1 1, 15-ytHD + 
y- 1 6 - (3 h^y^f;i'7i-il') - 1 7, 18, 19, 20-f 

Y^j>v- 5 -f77°o7h- i 3 -x>^ • n-7*nt:;nxf^ 

(4) (11a, 13 E, 15 a) -9-^;-ll, 15-ytFD^ 
25 y-16- (3-^h+y^f;i/7xHJW -17, 18, 19, 2 0- f 

5 -f77°axh- i 3 -x>^ • i -7*d tr;i/xxf ;k 
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(5) (11a, 13E, 15a) - 9-t^V-ll, 

y-16- (3-^h + ->/f^7x-A) -17, 18, 19, 20-r 

(6) (11a, 1 3E, 15a)- 9-:<MrV- 11, 

5 y-16- (3-Ib + y^^7x-JW -17, 18, 19, 2 0- f 
h=7 J)V- 5 -^T~7°aX 1—13 -X>^ • ^fJUXf^. 

(7) (11a, 13 E, 15 a) -9-t^V-ll, 15-ytHo^ 
y-16 - (3-n-7°Ot"M^->^fJl'7iZJl/) -17, 18, 19, 
2 0 h^/)V- 5 -f77'o7 h-1 3 -X>^ • ZfjUXfJK 

10 (8) ( 1 1 a, 1 3 E, 1 5 a) - 9 -sMrV- 11, 15 -yk Kn+ 
y-16- (3 >>v^^-;U7 3c:— ;V) -17, 18, 19, 20-f 
b 5 -f 77*OX h-1 3 -X>^ • t -T'fJl'XXfJK 

(9) (11a, 15a) -9-^V-M, 1 5-ybh'D^y- 1 6 
- (3-/h^->^^7xZJP) -17, 18, 19, 20-f hjyjl' 

15 -5-f77°DX^>t-/fAX7xf^ 

(10) (11a, 15a, 1 3 E ) - 9 - ttV -11, 15-yth'D^ 
y-16-^-16- O-^b^y^f^x-iW -17, 18, 
19, 20-f h^yiK 5-f77°OX h-1 3 -X>^ • /f^XXf 

20 (11) (1 5 a, 1 3 E) - 9 -3"=£V- 15-tFD + y-16- (3 - 
^h4-/^fJl/7xXJW -17, 18, 19, 20-f h7;jl/-5-f 

77D7 h- 1 3 -JL>m • *f JVXXf ;y 
T$>£Si;}<CDtr3H 1 , 3, 5 ^fe«8M(D|b'&#3o 

25 14. 

(9/3, 11a, 13E. 15a) -9-^OD-ll. 15-yth'D^ 
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y-16 - (3-^b^y/fJl/7iZJW -17, 18, 19, 2 0-? 

h 7 / 5 - ?77*nx h - 1 3 - I>», 

(9/3, 11a, 13E, 15a) -9-7MP-11, 1 5-yhFD 
^r->-16- (3-^h*y^^7i^) -17, 18, 19, 2 0- 

5 f^7yJ^-5-f77°^x^-l3-x>| 



1 5 . fc<&$J#, 

(9/3, 11a, 13E, 15a) -9-^DD-ll, 15-vkFo^ 
10 y-16 - (3-^h^y^f^7x-Jl/) -17, 18, 19,.20-f 

5 -5 1 77'D7 h- 1 3 -X>^ • ^g^XT^k £7cte 
(93, 11a, 13E, 15a) -9-7MP-1 1, 15-yth'O 
^y-16- (3-/h + y^7i-W -17, 18, 19, 2 0- 
7- V"yJ)V- 5 -f77"DX h- 1 3 -X>^ • ^fJUXfJl/ 
15 T££bhJ£<7}$SB 1,3,6 ^7c« 8 E<t©'ffc'&4&. 



1 6. oc&mifi, 

(11a, 13E, 15o) -9-t^V-ll, 15-yth'D + y-l 
6- (3-^f^-4-kHo^y7i^) -17, 18, 19, 2 0- 
20 J-Y^jyV- 5 -5 1 77'D7, h- 1 3 -X>H6, %tzM 

(11a, 15 a, 13E) - 9-t+V-ll, 1 5 —i?\L h'O^y- 1 
6- (3 -y<5 L ;i/-4-t Kn + -/7i-JW -17, 18, 19, 2 0- 
? h^/Jy- 5 -777'DXF- 1 3 -X>^ 
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1 7. ftV&^S, 
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(11a, 13E, 15o) -9-t^V-ll, 1 

6- (3-^-4-tHo^->7i-A) -17, 18, 19, 20- 
"rhy/Jl- 5 -f77"axh- 1 3 -x>|& • /fMXfiK S'fctt 
(11a, 15a, 13 E) - 9-^7- 11, 15-ykh'D + y-l 
5 6- (3-^WH-hFo^y7x-JW -17, 18, 19, 20-r 
h^/JU- 5 -^T/'nT, h- 1 3 -X.>m • ^fjUXfil' 
Tfe^W^.l, 3, 5Sfc(j:l lIEiO^i. 

1 8. — (II ) 



(x^K R 1 ~ MiC 1 ~ 6 7MJl/ti-y&St>l, 
20 ( I a ) 



10 
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da) 



5 

19. -fi£5$ (la) 




(la) 



10 &&ftTT?<Dto*ftmKfc\Ztt?Z£&tt®Lt-T2>—f!Btj£ (lb) 




COOH 

(lb) 



R 3 OH 

15 2 0. — J&5£ (lb) 
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OH 



CO OH 



(lb) 



x'^^n^it^mt. (no 



HNR 6 R 7 



(IE) 




OH 



(Ic) 



10 



2 1 . If $i(D 



1 tlfE^cD— (I) 5 -9-Y- co 



7 
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